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Abstract 
The need for sustainable management is increasing, modern organizations are not 
only focussing on costs and profit anymore. Customer pressure is one of the most 
important drivers for green supply chain management (Mollenkopf, Stolze, Tate, & 
Ueltschy, 2013). When the capacity of involving the customer increases, 
organizations are capable to be more effective in greening the supply chain. Kumar, 
Luthra, & Haleem (2013) examined the way of customer engagement in greening the 
supply chain. The goal of this research is to investigate the most important 
antecedents of customer involvement in greening the supply chain and the relation 
among these antecedents. 
 
This research contributes to existing literature with the aim of constructing a workable 
model for customer involvement. We go beyond previous literature in explaining 
antecedents for customer involvement. Sigala (2014) confirms the need for further 
investigation into other management strategies of customer involvement. Several 
antecedents are explored by Kumar et al. (2013) to effectively engage customers in 
this issue. 
 
A conceptual model was tested using a survey in order to measure the importance 
and to determine the ranking of the antecedents. About 250 chain professionals 
employed by several companies in the Netherlands were approached to fill in the 
questionnaire. Mainly the participated respondents are of the 250 supply chain 
professionals spread over the Dutch country.  About  60  respondents  of  this  group 
filled in our questionnaire, in total 95 questionnaires are returned. The other 
participants were supply chain professionals of a large multinational and 
professionals reached by social  media.  Only  supply  chain  professionals  with 
sufficient knowledge on this objective have participated to this research to ensure the 
reliability of the outcomes. 
 
The Friedman Test  was used to rank the antecedents.  The  most  important 
antecedent in involvement of the customer was found to be variable 3 Positive 
perception about top management commitment and openness in policy towards 
greening. With SmartPLS the conceptual model was tested on validity and reliability. 
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Factor analysis was used to optimize the grouping of antecedents. The data was 
checked on convergent validity, discriminant validity and composite. Using SmartPLS 
the following empirically validated model was estimated: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We found a model that explains 22% of customer involvement which is translated in 
a key antecedent: Dedication of customers and sales network, this is the highest of 
all key antecedents. Effective training program schedule for customers, Awareness 
level of customer, Encouragement and support of customers and Motivation by 
organization sales network are defined as indicators for this major key antecedent 
and these indicators express the level of customer involvement. Wherein the 
antecedent Awareness level of customer is the most important indicator. 
 
There is no direct relation between Green activities of organizations and Dedication 
of customers and sales network, apparently good information provision is needed to 
increase customer involvement. It is remarkable that  Information  provision  is 
apparently a mediator, because the highest and second highest  relations  in  the 
model are between Green activities of the organization to Information provision and 
Dedication of customers and sales network. Without information flows about green 
activities towards the customer, the activities of the organization will not be visible to 
the customers. Nass, Van Doorn, Lemon, Mittal, & Nass (2010) also suggest that the 
degree of information provision is important to get dedicated customers. The 
negative relation between Support of top management and Green activities of the 
organization is remarkable because several studies suggests the opposite  (Nishat 
Faisal, 2010; Yen & Yen, 2012). Top management can be seen both as a driver and 
as a barrier for sustainable supply chain management. 
 
To increase the involvement of the customer during green concept implementation, 
organizations should be aware of the level of the indicators of the key antecedent 
Dedication of customers and sales network. The level of customer involvement 
expresses in these indicators, so setting targets on these aspects of Dedication of 
customers and sales network will help organizations to control and increase the level 
of customer involvement. 
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This study is relevant in science because it explains antecedents and relations in 
customer involvement in greening the supply chain. Due to the conclusion of 
Mollenkopf et al. (2013) customer pressure is one of the most important drivers for 
green supply chain management, the relevance of this research in this topic is very 
high. We go beyond previous literature in explaining these antecedents  and 
furthermore, a complete model supported with statistical methods is provided. As 
previously mentioned, Sigala (2014) affirms the necessity for investigation into other 
management strategies of customer involvement. 
 
The most important part of this research: a less complex model which was created 
based on the factor analysis, which  merges  antecedents  resulting  in  fewer 
constructs. For further research, it will be essential to seek other factors that might be 
relevant as well. Previous studies were not able to statistically underpin their model 
for customer involvement in greening the supply chain. This study found statistical 
support and the conceptual model is feasible. 
 
 
Key words: 
Customer involvement, Green supply chain management, Information provision, 
Customer awareness, Customer pressure, Greening the supply chain, SmartPLS 
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1. Introduction 
“Previously people talked about win-win business deals, they were naïve, the 
environment always lost (Drew, 2012). There is strong evidence that sustainability in 
supply chains results in higher performances of organizations (Plambeck, Lee, & 
Yatsko, 2012; Kirchoff, Tate, & Mollenkopf, 2016; Tachizawa,  Gimenez,  &  Sierra, 
2015; Yusuf et al., 2013). More and more organizations are not only focussing on 
costs and profit, but the need for sustainable management is increasing, which is 
confirmed by an amount of studies in sustainable supply chain management 
(Touboulic & Walker, 2015). Moreover, organizations who are willing to make their 
product/services more sustainable, should be very curious to this research due to the 
fact that the customer is a very important driver for sustainable practices (Gualandris 
& Kalchschmidt, 2014). The contribution of this research is a workable model for 
customer involvement in greening the supply chain. 
 
Extant literature has defined various drivers for greening activities of an organization: 
organizational factors, regulation, customers, competitors and society (Walker,  Di 
Sisto, & McBain, 2008). The influence of top management on green supply chain is 
investigated by Yen & Yen (2012). Meixell & Luoma (2015) investigated the pressure 
stakeholders may have on sustainable supply chain choices. Björklund (2011) 
focused on factors  that  are  influencing  the  environmental  purchasing  of 
transportation services. Management, company image, customers, carriers and the 
means of control applied by government and other authorities are the most 
influencing factors (Björklund, 2011). Touboulic & Walker (2015) suggest the scarce 
efforts to theory-building to sustainable supply chain management. Besides,  the 
impact of the social dimension on sustainable supply chain management is 
underexposed (Silvestre, 2015). 
 
Walker, Di Sisto, & McBain (2008) also investigated the drivers and barriers to 
environmental supply chain management practices  in  large  organizations  and 
identified more external drivers than internal drivers. In addition to  Walker  et  al. 
(2008), the relation between green, lean and global supply chain implementation to 
market, culture, regulatory and competitive environment is investigated by 
Mollenkopf, Stolze, Tate, & Ueltschy (2013). Mollenkopf et al. (2013, p. 27) 
concluded: “Four major factors motivate firms to adopt some combination of these 
strategies: cost reductions, customer demands, international standards such as ISO- 
9000 and ISO-14000, and risk management”. More and more industries and 
organizations are focussing on green activities due to governmental legislation, 
environmental concerns and customer awareness (Gupta & Wang, 2012). Customers 
are important drivers for sustainable supply chains (Papadopoulos, Gunasekaran, 
Dubey, Fosso Wamba, & Childe, 2017). Kumar, Luthra, & Haleem (2013) suggest 
that organizations with environmentally responsible focus are more attractive to 
customers and investors. Organizations must respond more actively to customers’ 
requirements in greening the supply chain (Eltayeb, Zailani, & Ramayah, 2011; Zhu, 
Sarkis, & Lai, 2007). Kumar et al. (2013) identified that human factors play an 
important role  in  complying with customers’ requirements. In  addition, it has been 
showed that customer pressure has a positive  impact  on  the  organizations’ 
sustainable  process  management  and  goals  (Gualandris  &  Kalchschmidt,  2014; 
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Sancha, Gimenez, & Sierra, 2016). However, Sigala (2014)  can  only  speculating 
about how to select and involve the most appropriate customers in  sustainability 
focused companies and how to enhance customers’ creativity and productivity in 
designing sustainable products or services.  Moreover, previous research is mainly 
focused on drivers and barriers and its relation to performance of the organization in 
sustainable supply chains, hence the need is arisen for developing the understanding 
of the implementation process and organizational practice (Touboulic &  Walker, 
2015). 
 
1.1 Background and problem statement 
Above investigations show the importance of customers in greening the supply chain. 
While organizations can be very sustainable or innovative, all of this must be aligned 
with the customer demands. Only when the organization is responding very well on 
these demands, it can be profitable and sustainable. To align the organization with 
customer demands, it is very useful to know how to involve the customer in green 
concept implementation in supply chains. 
 
The customer is one of the most important drivers to focus on sustainable practices 
(Mollenkopf et al., 2013). Sigala (2014, p. 85) also suggest the need for research into 
customer involvement: “future research could investigate each of the four dimensions 
in more depth and the interactions among them, namely, factors motivating customer 
involvement, degree  of customer involvement, management strategies  of customer 
involvement, and outcomes of customer involvement“. Kumar, Luthra, &  Haleem 
(2013) investigated the way to involvement of customers to  greening  the  supply 
chain. Kumar et al. (2013) argue that there is a need to develop a model per industry, 
with deleted or added variables, and to test hypotheses to validate their investigation 
results. Based on above literature, the main questions of the research are the 
following: 
 
Q1. What are the most important antecedents to customer involvement in greening 
the supply chain? 
 
Q2. With which activities can an organization increase customer involvement in 
greening the supply chain? 
 
With the above research questions, customer involvement  in  greening  the  supply 
chain will be investigated. The expectation is that some antecedents can be 
constructed and ranked to a workable model. We will learn how to involve the 
customer most effectively and what practices can increase the involvement of 
customers in greening the supply chain. 
 
1.2 Research methodology 
It is clear that the customer is one of the most important drivers  for  sustainable 
practices in supply chains. By doing a survey to supply chain professionals, who are 
mostly focused on Dutch markets, one of the main objectives of  this  research  is 
seeking for statistic evidence of correlations  and  explanations  of  antecedents  that 
have   an   impact   on   customer   involvement.   By   only   including   supply   chain 
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professionals, who are spread over a variety of organizations and markets, the 
reliability of the input for the study will increase significantly. 
 
This research contributes to existing literature with the aim of constructing a workable 
model, less complex than Kumar et al. (2013). Besides, this research goes further 
than earlier literature with explaining antecedents for customer involvement. Sigala 
(2014) confirms the need for detailed investigation to among other management 
strategies of customer involvement. Customer pressure is one of the most important 
drivers for green supply chain management (Mollenkopf et al., 2013), so this 
research adds value by defining a workable model to involve the customer and also 
wants to understand how to increase customer involvement. When the capacity of 
involving the customer increases, organizations are capable to be more effective in 
greening the supply chain. 
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2. Literature research 
2.1 Sustainability in supply chains 
The last 20 years, there has been an increased attention to the environmental and 
resource consequences of products, services and processes (Hutchins & Sutherland, 
2008; Kleindorfer, Singhal, & Wassenhove, 2005). Stakeholders are more and more 
focussing on the environmental effects of the focal company  (Seuring  &  Müller, 
2008). Linton, Klassen, & Jayaraman (2007) are  suggesting  that,  nowadays,  the 
focus of environmental management and operations are on the whole supply chain 
instead of just on local optimization. They argue that there is much more attention on 
the environment during production, consumption, customer service and post-disposal 
of products. The goal of this literature research is to investigate where sustainable 
supply chains stand for in literature and how sustainability in supply chains can be 
achieved. In addition, after reading this literature research it becomes clear which 
antecedents have an impact on customer involvement. 
 
2.1.1 Definitions 
The thought is arisen that sustainability is only about the environmental impact of 
governments, companies and households. Wu & Pagell (2011, p. 578) suggest, 
“environmental issues are considered an integral part of the broad framework of 
sustainability”. However, sustainability is also about social en economic impact 
(Carter & Liane Easton, 2011; Carter & Rogers, 2008; Gimenez, Sierra, & Rodon, 
2012; Hutchins & Sutherland, 2008; Kleindorfer et al., 2005; Tseng, Lim, & Wong, 
2015; Wu & Pagell, 2011). Seuring & Müller (2008) define sustainable supply chain 
management as the management of flows, as well as the cooperation among 
companies along the supply chain while taking goals from all three dimensions of 
sustainable development (environmental, social and economic) into account. In 
literature, there are a lot of different definitions of  sustainable  supply  chain 
management that are showed in attachment 1. 
 
All authors listed in attachment 1 agree that the goal of sustainable supply chain 
management is to run business processes without depleting ecological, social and 
economic systems. A widely used (and maybe the best)  definition  of  sustainable 
supply chain management in literature is the definition of the World commission on 
Environment and Development (WCED, 1987): ‘‘Development that meets the needs 
of the present without compromising the ability of future generations to meet their 
needs’’ (p. 8). 
The macroeconomic definition is difficult for organizations to apply, because it is a 
generic definition without concrete actions how the organizations should identify 
present versus future needs (Gimenez et al., 2012). Hart (1995) and Starik & Rands 
(1995) as mentioned in Gimenez et al. (2012) believe that there is no guidance of the 
WCED about how to  balance the stakeholder needs  with  the sustainability ‘rules’. 
Supply chains have become more complex due to globalization and outsourcing and 
parallel on this trend, the awareness of humanity on sustainability has increased 
(Hutchins & Sutherland, 2008). 
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2.1.2 Triple-bottom-line 
Even though various comprehensions of sustainability exist, one widely advanced 
concept is developed to help companies operationalize sustainability is the triple- 
bottom-line (Hacking & Guthrie, 2008; Seuring & Müller, 2008). Foran, Lenzen, Dey, 
& Bilek (2005, p. 143) define the triple-bottom-line as “widely advanced concept as a 
way in which firms can realise broader societal objectives in addition to increasing 
shareholder value”. The Triple Bottom Line consists of three dimensions: 
environmental, economic and social (Seuring & Müller, 2008). The Triple Bottom Line 
is an approach that measures both direct and  indirect  impacts  of  supply  chains, 
which is the big advantage of the method according  to  Seuring  &  Müller  (2008). 
Carter & Rogers (2008) introduce a very interesting and useful theoretical framework 
to synthesize the literature of sustainability as it is applied to the supply chain: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Theoretical framework of Sustainability in Supply Chain Management 
The framework shows that sustainable supply chain management is mostly about the 
balance  of  stakeholders’  pressures  and  sustainable  shaping  of  processes  in  the 
whole  supply  chain,  which  can  be  best  compared  to  the  definition  of  Seuring  & 
Müller  (2008)  (see  attachment  1).  The  theoretical  framework  of  Carter  &  Rogers 
(2008) consists of three dimensions: environmental, economic and social 
performance, which can be related to the triple-bottom-line framework (Wu & Pagell, 
2011). The design of a sustainable supply chain, can be divided into four categories 
(table 1). 
 
Table 1 Design of sustainable supply chains 
 
Category Description Author 
Sustainable 
strategy 
Several activities can impact social, environmental and 
economic contexts. The attitude of organizations to take their 
responsibility on these aspects shows the sustainable strategy 
of the focal company of the supply chain. 
(Seuring & 
Müller, 
2008) 
Sustainable 
product 
design 
How to design a product with minimizing the environmental, 
social and economic impact of the product during its 
production, useable life and afterwards. 
(Linton   et 
al., 2007) 
Sustainable 
Manufacturing 
The use of clean process technologies, quality and lean 
production techniques and the reduction and elimination of by- 
products of a product or a service. 
(Linton   et 
al., 2007) 
Product end 
of life 
management 
To focus on the disposition of products when products are 
designing and developing, which will lead to make disposition 
of products at the end of its more sustainable. 
(Linton   et 
al., 2007) 
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Luthra, Kumar, Kumar, & Haleem (2011); Mannan, Khurana, Haleem, & Nisar (2016); 
Nishat Faisal, (2010); Walker et al. (2008) suggest that governance support have a 
positive impact on sustainable supply chain activities of an organization. 
“Government regulations and legislation are often referred to as one of the most 
important reasons for organisations to take environmental action, and the regulatory 
sector has received the greatest attention in the literature” (Murphy et  al.,  1995; 
Preuss, 2001; Zhu and Sarkis, 2006, as cited in Björklund, 2011, p. 15). Min & Galle 
(2001) concluded that laws and requirements are major drivers for green activities of 
an organization. In addition, Sigala (2014) suggests that further research is needed 
to examine the effectiveness of governance mechanisms which result in a positive 
impact on the collaboration and the contributions of customers toward sustainability 
in supply chains. 
 
Wu & Pagell (2011) investigated how organizations can deal with the balance 
between short-term profitability and long-term environmental sustainability. Not all 
stakeholders can be satisfied all the time, often powerful decisions must be made 
either on short-term or long-term. This complex, dynamic and uncertain context will 
be challenging for every organization about how to run a viable business without 
compromising the natural environment in the future (Devinney, 2009; Matos & Hall, 
2007; Seuring & Müller, 2008). Not all environmental practices will bring savings and 
are cost-effective, especially not in short-term (Matos & Hall,  2007;  Wu  &  Pagell, 
2011). Recent research showed that environmental goals could increase costs 
(Hoffman et al., 1999). In addition to this, Russo & Fouts (1997) concluded ‘it pays to 
be green’. 
 
Besides, Wu & Pagell (2011) concluded in  their research  that many  studies have 
found a positive connection between firms’ environmental actions and financial 
performance. Moreover, Gimenez et al. (2012) found that the triple-bottom-line 
concept not only need to engage in socially and environmentally responsible 
behaviour, but also that positive financial profits can be made in the process. In 
operations management literature, total quality environmental management (TQEM) 
perspective seems to have a strong positive association between quality 
management systems and environmental management systems (Corbett & Klassen, 
2006). Carter & Rogers (2008) suggest that it is not a choice to engage on 
sustainable supply chain management, but rather a requirement. The long-term profit 
and improvements of an organization will become better by sustainable supply chain 
management (Carter & Liane Easton, 2011). 
 
Social dimensions and human resource management issues in sustainable  supply 
chain managements need to be further investigated (Papadopoulos et al.,  2017). 
Walley and Whitehead (1994) as mentioned in Wu & Pagell (2011) concluded that 
the costs to increase sustainability could be very high after the implementation of the 
‘low hanging fruit’ improvements. Examples of these ‘low hanging fruit’ improvements 
are implementation of environmental programmes and social practices (such as 
programmes to improve employees’ working conditions) (Gimenez et al., 2012). It will 
be fundamental improvements to achieve enhanced sustainability (Wu &  Pagell, 
2011). These fundamental improvements are investments and radical changes or 
reengineering of supply chain designs and business models (Devinney, 2009). 
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2.2 How to achieve a green supply chain? 
Organizations have to deal with several stakeholders that exert  pressure  on  the 
supply chain. Such pressure might lead to action by focal companies to improve 
sustainability of their business activities (Seuring & Müller,  2008).  Organizations 
might have several barriers and incentives in their relation to suppliers that have an 
impact on the sustainability of supply chains. Seuring & Müller (2008) concluded that 
there are two different strategies to define to sustainable supply chain management: 
1. ‘Supplier management for risks and performance’: this means that 
organizations have major fear to loss reputation  if  related  issues  to 
sustainable supply chain management occurs. As a result, companies have 
set up several supplier-assessments, to assess these suppliers to 
environmental and social standards to prevent the occurrence of such 
sustainable issues; 
2. ‘Supply  chain  management  for  sustainable  products’:  standards  in  supply 
chains  to  improve  life  cycle  management  for  environmental  and  social 
performance of products. 
 
A multiple investigated tool in literature to optimize closed-loop supply chains and 
product design is life cycle assessment (LCA) (Gimenez et al., 2012; Hutchins & 
Sutherland, 2008; Seuring & Müller, 2008). The LCA approach extends throughout 
the whole supply chain by assessing environmentally aspects of company-specific 
impacts to the supply chains (Hutchins & Sutherland, 2008; Seuring & Müller, 2008). 
According to these authors, LCA gives focus on the sustainable aspects of supply 
chain activities, which will lead to a better sustainable performance. Hutchins & 
Sutherland (2008) concludes that it is needed to measure environmental, economic 
and social performances in supply chains to judge the efficacy of any decision on 
sustainability. By contrast, Gimenez et al. (2012) concluded that such supply chain 
assessment methods are not having positive effects on the sustainable performance 
of supply chains. 
 
Hall and Vredenburg (2003, 2005) as mentioned in Seuring & Müller (2008) suggests 
that two aspects can be defined which complicate sustainable development: too 
ambiguous innovation plans and contexts when it is difficult to reconcile conflicting 
parameters or identify key parameters of the  sustainable  development.  Such 
complexity as the two aspects described above have brought risk management and 
stakeholder theory some additional challenges to sustainable supply chain 
management (Seuring & Müller, 2008). 
 
Carter & Rogers (2008) identified four facilitators of sustainable supply chain 
management to deal with the complexity as mentioned above:  strategy, risk 
management, culture and transparency. 
 
In addition, Khan et al. (2016) concluded that transparency (sharing  information) 
results in higher (financial) performances  of  an  organization.  Moreover, 
organizations’ performance will also be influenced  positively:  a  combination  of 
supply chain orientation and environment orientation capabilities improves the 
implementation of green supply chain practices (Kirchoff et al., 2016) 
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As mentioned in paragraph 2.1.1, sustainable supply chain management is about 
seeking for balance in pressures coming from several stakeholders (Gimenez et al., 
2012; Seuring & Müller, 2008; Wu & Pagell, 2011). Seuring & Müller (2008), for 
example, suggests that there are four major stakeholders which have influences on 
the degree of sustainability of the focal companies: suppliers, government, customers 
and stakeholders. In this report, the role of customers will be further explored. 
Customers can contribute to sustainable supply chain management at all phases 
(Sigala, 2014), that is why the customer is a very important stakeholder in greening 
the supply chain. Gualandris & Kalchschmidt (2014) concluded that customer 
pressure is found to be an important driver for firms to begin and sustain 
development processes in sustainable supply chain management. 
 
2.3 Methods to involve customers 
In recent years, customers are more focused on buying sustainable products and 
services but also adapted sustainable lifestyles so that there are no losses in future 
conditions (Gonçalves, Lourenço, & Silva, 2015). This paragraph discusses the way 
of involving customers and why customers are buying green products. 
 
Trust is an important factor and has a positive impact on the relationship between 
customers and suppliers on environmentally products and services (Gualandris & 
Kalchschmidt, 2016; Zhu, Feng, & Choi, 2016). However, trust can  also  lead  to 
narrow relationships, which can have a negative effect on environmental 
performance (Zhu et al., 2016). It is important to understand the aspects of this 
relationship, because in order to encourage green  purchasing  by  suppliers, 
customers should apply formal control methods such as contracts or monitoring, 
according to Zhu et al. (2016). This environmentally responsible behaviour is noticed 
in the literature and the influences on this customer behaviour will be considered in 
this paragraph (Haws, Winterich, & Naylor, 2014). There are several antecedents 
explored by (Kumar et al., 2013) to effectively involve customers effective within this 
issue. 
 
Awareness level of customers 
As mentioned above, Lin & Huang (2012) proved that customers do not buy green 
products when they do not know if it is a green product, where green products can be 
bought or the lack of knowledge about the need  for  green  products.  In  addition, 
Carter & Dresner (2001) concluded  in  their investigation  that when  the  customers 
view is long-term (in supply chain perspective), the influence on environmental 
management is more positive than when this view is in an unreasonable timeframe. 
 
Encouragement and support of customers 
Customers are willing to pay a higher price for green products, but there is a trade-off 
in this case (D’Souza, Taghian, Lamb, & Peretiatko, 2007). This is because of the 
positive brand of green products and services for customers. A study of Nishat Faisal 
(2010) showed that to improve brand image, sustainability can be used to reach 
environmental and socially conscious at customers. Zhu, Sarkis, & Lai (2007) confirm 
this statement in their investigation: customer cooperation has positive effects on 
greening the supply chain. The degree of customers' interests in green product may 
be important for customer involvement in greening the supply chain. 
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Motivation by organization sales network 
Customers, who are well in contact with the sales network, are well informed about 
the product or service characteristics. Lin & Huang (2012) mentioned that one of the 
reasons for not buying green products for customers is that they do not know if a 
product is sustainable (developed). So, the motivation and capability of the  sales 
network to convince potential customers can be important. 
 
Positive perception about top management commitment and openness in policy 
towards greening 
The function of top management is to set goals and determine policy, sustainability is 
one of those goals. Sajjad et al. (2015) and Yen & Yen (2012) examined that top 
management commitment is having a positive impact on environmental collaboration 
with suppliers. Top management should carry out the importance of sustainable 
activities in the supply chain, such as focussing on reverse logistics (Ravi & Shankar, 
2005). Mudgal, Shankar, Talib, & Raj (2010) confirm the high driving power of top 
management on greening the supply chain, also to other stakeholders. 
 
Effective advertisement and marketing campaign towards green efforts of 
organization 
Promotional campaigns about green characteristics of products or services, provoke 
positive feelings for customers and it contributes to the creation of  special 
circumstances that lead to purchase of green products or services by customers 
(Gonçalves et al., 2015). Such campaigns increases the customer awareness which 
in combination with pressure positively influence the decisions of implementing green 
programs (Yen & Yen, 2012). 
 
IT enablement and effective communication 
Companies’ resources can have influence on the purchasing practice and the 
environmental performance (Björklund, 2011; Carter & Dresner, 2001). Ravi & 
Shankar (2005) argues that a good information system is  critical  in  greening  the 
supply chain, such as reverse logistics. In addition, Lee, Klassen, Furlan, & Vinelli 
(2014) focussed in their investigation on the green bullwhip effect in supply chains 
and concluded that frequent communication facilitates transparency of the 
information flow (using information technology). Moreover they argue that the 
creation of transparency in supply chain  increases  the  effectiveness  of 
communication and it improves the performance of green supply chains. 
 
Environment-friendly  distribution 
The goal of environment-friendly distribution is to transport goods with the lowest 
possible impact on the environment. Björklund (2011) complements this with the 
statement that transportation has a big influence on greening the supply chain, 
because of the high impact on the environment. This is the reason why  reverse 
logistics, for example, is one of the strategic issues  in  the  development  of  green 
supply chains (Rubio & Jimenez-Parra, 2014). 
 
Effective training program schedule for customers 
Carter & Dresner (2001) argue that training in green supply chain management is a 
very  important  aspect  is  for  successful  implementation  of  green  supply  chain 
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management in an organization. The degree of the knowledge of the personnel on 
green supply chain management, may affect the way of involvement of customers. It 
is relevant to train internal stakeholders, because they have to carry out the necessity 
and advantages of green environmental activities (Sarkis, Gonzalez-Torre, & Adenso-
Diaz, 2010). 
 
Green labelling and use of green packing material 
(Gonçalves et al., 2015) showed with their investigation to green buying behaviour 
that green packaging of products is a way to demonstrate the use and the offering of 
green products. It is a way to inform customers of the existence of the green 
characteristics of the product that they might buy. The use of environmentally friendly 
packaging or reduced use of packaging material can generated by customer 
pressure and is an easy way to show your corporate social responsibility according to 
Yen & Yen (2012). 
 
Recycling and reuse efforts of organization 
Kumar et al. (2013, p. 4) describes recycling as “the process of collecting used 
products, components, and materials from the field and separating them into 
categories of like materials (recyclable and non-recyclable), and recyclable materials 
may be processed into recycled products, components, and materials”. Reusing and 
recycling of materials have a strong  driving power and a  strong dependence with 
environmental collaboration with customers according to (Diabat & Govindan, 2011). 
Giunipero, Hooker, & Denslow (2012) showed with their investigation that 
reusing/recycling is one of the most important drivers for green supply chain 
management. 
 
The variables described above might have an impact on customer involvement of in 
greening the supply chain. Kumar et al. (2013) investigated the ranking of above 
variables and concluded a structural framework of correlations between these 
variables. Testing the correlations of this structural framework is one of the main 
questions for this research, figure 2 shows the conceptual model according to the 
framework of Kumar et al. (2013). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 Conceptual model customer involvement in greening the supply chain 
based on Kumar et al. (2013) 
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Besides the explored antecedents by Kumar et al. (2013), another variable is added: 
Recognizing customers’ value on products or services. The position of this 
variable in the model is defined by two experts with the main reason: the recognizing 
of customers’ values is the basis for correct consciousness to shape the other ten 
variables. This variable is helpful to know why and in what situation customers will 
choose for green products or services. Environmental value is one of the important 
values for customers (Lin & Huang, 2012; Sigala, 2014). Environmental value 
contains generic concern of individuals about environment, which automatically leads 
to positive behaviour of customers to the environmental aspect of the Triple-Bottom- 
Line (Lin & Huang, 2012). 
 
According to Sigala (2014), the degree of customer involvement can be expressed in, 
for example, the number of stages whereby customers are involved, the amount of 
goals or purposes of customer involvement and the intensity of involvement (size of 
customers’ resources provided). It is also very useful for organizations to know what 
influencers exist and how this affects the customers’ choice so the supply chain can 
improve further. The theory of customer choice of values describes the 
understanding of customer choice behaviour and consumption values to green 
products as the theoretical basis to authenticate the influence factors (Lin & Huang, 
2012). Sigala (2014) suggests some management strategies to influence customers’ 
choice, to identify and select appropriate customers, to reduce costs and complexity 
and how to motivate and boost customer involvement resulting in more customers 
involved. 
 
Finch (2006) defines functional value as the capacity of market choice to satisfy 
consumer requirements and goals. This value is one of the main causes of the 
consumer behaviour for sustainable products when it is combined with the emotional, 
conditional or social values (Lin & Huang, 2012; Sigala, 2014). The price and quality 
of green products are not the key factors that affect customer choice behaviour 
according to Finch (2006); Lin & Huang (2012). Kalafatis, Pollard, East, & Tsogas 
(1999) stated that personal interests have more influence on customer choice 
behaviour than social pressures has. Finch (2006) suggests that the study not 
indicates that prices are irrelevant, but it demonstrates a complex interaction  of 
several values what influence customer choice behaviour. These values will  be 
placed in a broader perspective to make a buy decision each time (Finch, 2006; 
Gonçalves et al., 2015). In addition, the highest reasons that customers do not buy 
green product is that the customer do not know whether it is a green product, where 
it can be bought or a lack of knowledge about the need for green products (Lin & 
Huang, 2012). This indicates that customer involvement is very important in greening 
the supply chain. Chapter 3 describes the research methodology to investigate the 
main objectives of this research. 
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3. Methodology 
 
3.1 Research method 
The goal of this research is to investigate the most important antecedents to 
customer involvement in greening the supply chain and the relation between these 
antecedents. This object is very valuable because of customer is one of the most 
important drivers for greening the supply chain according to (Mollenkopf et al., 2013). 
Kumar et al. (2013) have suggested antecedents by brainstorming about what have 
the most influence on customer involvement with experts from academia and 
industry, this is used as starting point for this research. These antecedents will be 
used to investigate the impact on greening supply chains, in addition one antecedent 
will be added to this research. This thesis applied a survey, the survey measures the 
importance and ranking of the antecedents. With a five-point  Likert  scale, 
respondents can enounce the importance of each antecedent. The scales are 
varying from ‘unimportant’ to ‘very important’. Step two in this research is to 
determine with SmartPLS a workable model with merging more antecedents to one 
construct. For this purpose, the method factor analysis will be used. 
 
The additional variable is the impact of Recognizing customers’ value on products or 
services on greening the supply chain. This variable is helpful to add, because the 
understanding of costumers’ choice on buying your product could be influence the 
involvement in greening the supply chain positively. 
 
PLS-SEM method is used to test the effect of antecedent to customer involvement 
and to test correlation of antecedents to each other. PLS is a Structural Equation 
Model (SEM) what stands for ‘partial least square’ and is often used  for  testing 
complex models with a relative small sample size (Hair, Sarstedt, Pieper, & Ringle, 
2012; Sarstedt, Ringle, & Hair, 2014). Key factors as a driver of a specific construct 
can be found with PLS-SEM (Hair et al., 2012). The outcome of the investigation of 
Kumar et al. (2013) is a correlation model of the ten variables, this model will be 
tested with PLS-SEM in phase two of this research. Kumar et al. (2013) investigated 
the impact of antecedents on involvement of customers in greening the supply chain 
with an interpretive model, called ISM (Interpretive Structural Modelling). However, 
for this research there is chosen for a more statistically underpinned method. With 
the PLS-SEM method, the correlations of variables to each other and to the 
dependent variable will be quantified. 
 
3.2 Data-collection 
We used a survey for ranking antecedents that affect customer involvement and to 
merge these antecedents to key antecedents. Organizations can be more effective in 
greening the supply chain when the capacity of involving the customer increases. To 
investigate this subject, the questionnaire is based on eleven antecedents (see 
attachment 3). The target population of this research is respondents with sufficient 
knowledge of (greening) supply chains. This means that middle and top 
managers/engineers, people with background in supply chains and academicians are 
contacted to fill in the questionnaire. Another target population is the group 
‘customers’, but every above mentioned group is probably (end)customer  in  the 
supply chain. 
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The design of the survey of data-collection is important to make the research 
attractive to participate for potential respondents. The questionnaire is set in a 
webpage, what can be accessed by several social media. Online data collection has 
the advantage that it is accessible through a large and geographically distributed 
population (Lefever, Dal, & Matthíasdóttir, 2007). Convenience sampling is used for 
this research because of the accessibility and proximity  of  the  respondents.  The 
target population is reached in the period February 2016 – April 2016 by  using 
LinkedIn groups, which are specialised in Sustainable supply chain management with 
a total membership of about 13,000  members.  Besides,  the  questionnaire  is  also 
sent to supply chain professionals  various  companies  located  in  the  Netherlands. 
The minimum sample size can be mathematically determined  with  the  formula  of 
Israel (2013) (attachment 2). 
 
To test the questionnaire, a pre-test is carried out with five professionals in supply 
chain management, to ensure that the questionnaire is understandable for 
respondents and to make sure that the five-point Likert scale can be successfully 
applied to this questionnaire. Besides the pre-test of the questionnaire, the nearly the 
same questionnaire is also tested and used by Kumar et al. (2013), this indicates that 
the quality of the survey is correct. 
 
3.3 Operationalization 
The purpose of the research is to measure the rank of antecedents on involvement of 
customers in greening the supply chain, but also the correlations among the most 
important antecedents is measured with a partial least squares (PLS) method. 
 
A five-point Likert scale is used, with a scale from 1 (‘unimportant’) to 5 (‘very 
important’). An odd number of answer possibilities is chosen so that respondents can 
also choose a middle position (Garland, 1991). According to Garland (1991, pp. 66): 
“the purpose of a rating scale is to allow respondents to express both the direction 
and strength of their opinion about a topic”. 
 
3.4 Methodological issues 
Social media is mostly used to reach the correct audience. The questionnaire is 
electronically provided to respondents, which makes it easy for the respondents to 
participate to this investigation. With a consistent and short  introduction,  all 
respondents received the same explanation and theoretical background of this 
research. Below, three methodological issues are discussed included construct 
validity. Construct validity is the ensuring that the measures adequately quantify the 
objectives it is supposed to be measured (Golafshani, 2003). 
 
 
The sample for this questionnaire is a  broad  audience  to  prevent  that  the 
experiences and knowledge of the audience is applied on a specific  branch  or 
market. All variables are stated as short and  clear  as  possible,  to  prevent 
manipulation of the respondent. For the same reason are all variables positive 
formulated and unchanged with respect to the research of Kumar et al. (2013). 
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This research is taken in a specific group, therefore the sample size of this research 
is small. However, due to the broad audience and the logical selected antecedents 
according to previous studies, this research can be generalised to a national basis. 
 
Each variable in the research results is analysed to assess if the results are useful 
and reliable for this research. According to the experts’ input for this research and the 
brainstorm activities in earlier research of Kumar et al. (2013), it is likely that the most 
important independent variables are included in this research. Besides, a five-point 
Likert scale is used to ensure that respondents cannot bring in some different 
answers, whereby the validity of the answers will be increased. Construct validity is 
the ensuring that the measures adequately quantify the objectives it is supposed to 
be measured (Golafshani, 2003). 
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4. Results 
 
4.1 Introduction 
This chapter will show the results of this research. First, the background and the 
geographically spread of the respondents will be described. After the general 
information about the respondents, the data will  be  analysed  and  explained 
statistically. 
 
4.2 Research results 
More than 250 supply chain professionals were asked directly to fill in the 
questionnaire. Besides that, about thousands potential respondents are approached 
by social media. The last method is proved  ineffective,  because  only  1%  of  that 
group participated this study. Mainly the participated respondents are  of  the  250 
supply chain professionals spread over the Dutch country. About 60 respondents of 
this group filled in our questionnaire, in total 95 questionnaires are returned. Table 2 
shows that 95 questionnaires are returned. This score  is  just below  the  minimum 
size, however paragraph 4.3.1 will describe the significance of each variable. With 
this significance, it is decided that the sample size is sufficient. 
 
 
Table 2 Background 
 
 Frequency Percent Valid 
Percent 
Cumulative 
Percent 
Valid Engineer 35 36,8 36,8 36,8 
Middle manager 25 26,3 26,3 63,2 
First line 
manager 
13 13,7 13,7 76,8 
Other level 13 13,7 13,7 90,5 
Top manager 6 6,3 6,3 96,8 
Student 3 3,2 3,2 100,0 
Total 95 100,0 100,0  
 
Table 3 shows the major part of respondents has the level ‘Engineer’. The second 
group of respondents are Middle managers. The group ‘Student’ is the smallest 
proportion of the respondents. For the participation to this research the respondent 
had to be a supply chain professional. All  participated  supply  chain  professionals 
came from The Netherlands, the main group from the south of the country. However, 
attachment 4 shows that the working location of the participants is spread over the 
whole country. 
 
4.3 Analysis of data 
In this paragraph the dataset is analysed with static methods. We checked the data 
on the KMO and Bartlett’s Test, on outliers and missing values, on measure errors, 
on normal distribution of the dataset, on reliability and validity. After that we defined 
key antecedents with the factor analysis. These key antecedents are  tested  on 
validity with several methods, all outcomes are sufficient. Also collinearity of  the 
dataset is tested in this paragraph. The dataset scores positive on all above criteria. 
22  
4.3.1 Pre-data analysis 
KMO and Barlett’s Test rule is to test the eigenvalue, which represents the amount of 
the total variance explained by that factor (Pallant, 2005). Table 3 shows the results 
of the Kaiser’s criterion and Bartlett’s Test. 
 
Table 3 KMO and Bartlett's Test 
 
Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy. 
,668 
Bartlett's Test 
of Sphericity 
Approx. Chi- 
Square 
165,465 
df 55 
Sig. ,000 
 
Kaiser-Meyer-Olkin (KMO) measure of the sample adequacy must be 0.6 or above 
(Tabachnick, & Fidell, 2001). In this dataset the outcome is 0.67. Attachment 5 
describes the results on outliers and analysis on missing values. There  are  no 
missing values and a few outliers are noticed (maximum of 4 outliers per variable). 
To decide if these outliers must removed from the outcome, the 5% Trimmed mean is 
compared with the original mean. The difference between these two  numbers  is 
relative small, which is input for the decision to keep these answers in this research. 
 
The common method bias is searching to measure errors, which obelize the validity 
in the conclusions of the statistics. To test these errors, the Harman’s single factor 
test is executed. The conclusion of this test is an outcome of the variance percentage 
of 22,88% for the highest construct (attachment 6). This means no common method 
bias effects in the dataset of this quantitative research (<50% is no common method 
bias effects) (Pallant, 2005). 
 
If the dataset is normal distributed, the standard T-test can be executed. Normality of 
the distribution is tested with the Kolmogorov-Smirnov statistic. The outcome is 
significant if all antecedents scores 0,05 or lower. All antecedents are resulting in a 
significance value (< 0,000), herewith the dataset meets the assumption of normality. 
Normal distribution can also be tested with the Skewness  and  Kurtosis  test.  The 
results may vary between -1 and +1 for a normal distribution, attachment 5 shows the 
outcomes per variable and each variable complies with the standard. 
 
4.3.2 Data  transformation 
Before going into the scores on reliability and validity of  the  supposed  model  of 
Kumar et al. (2013), the significance of each variable is tested with the One-Sample 
Test. Attachment 6 shows the outcome of < 0,000 in the 2-tailed significance test, it 
can be concluded that all variables are significance. 
 
To rank the antecedents, the Friedman Test is used. This is a nonparametric test, 
these kind of tests are especially for data measured on nominal and ordinal scales 
(Pallant, 2005), that is the reason why this test is chosen. Besides, this test is very 
useful for ranking 3 or more variables. According to the highest ranked mean (table 
4), variable 3 Positive perception about top management commitment and openness 
in policy towards greening is the most important antecedent in involvement of the 
customer for green concept implementation in supply chains. 
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Table 4 Prioritizing of antecedents affecting customer involvement 
 
Variables Mean Rank 
1; Positive perception about top management commitment and openness 
in policy towards greening 
8,11 
2; Awareness level of customers 7,11 
3; Encouragement and support of customers 6,59 
4; Recognizing customers’ values on your products or services 6,38 
5; Effective training program schedule for customers 6,05 
6; Recycling and reuse efforts of organization 5,87 
7; Motivation by organization sales network 5,75 
8; Green labeling and use of green packing material 5,43 
9; Effective advertisement and marketing campaign towards green efforts 
of organization 
5,27 
10; Environment-friendly distribution 5,05 
11; IT enablement and effective communication 4,41 
 
On the basis of factor analysis some constructs are defined to merge antecedents 
together, because these antecedents are together stronger than individual. In table 5 
is showed for example that variable 2, 5, 6 and 7 have similar patters and  are 
commonly associated with the latent of customer involvement. 
 
Table 5 Factor analysis; Rotated Component Matrix 
 
Variables Component 
1 2 3 4 
Encouragement and support of customers ,732    
Motivation by organization sales network ,710    
Effective training program schedule for customers ,690    
IT enablement and effective communication  ,766   
Environment-friendly  distribution  ,688   
Recycling and reuse efforts of organization  ,635  ,442 
Effective advertisement and marketing campaign 
towards green efforts of organization 
  ,769  
Green labeling and use of green packing material  ,357 ,695  
Awareness level of customers ,563  ,563  
Positive perception about top management 
commitment and  openness in policy towards 
greening 
   -,722 
Recognizing customers’ values on your products 
or services 
   ,647 
 
The output of the factor analysis is used to change the model to a more statistical 
underpinned model (see attachment 7 for the complete factor analysis). According to 
the Rotated Component Matrix, the model on next page is created. 
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Figure 3 Conceptual Model 
The model in figure 3 is tested on reliability and validity within SmartPLS version 3. 
The conceptual model describes the most important  variables  and  the  relation  of 
each variable for customer involvement for implementing green concepts in supply 
chains according to Kumar et al. (2013). Smart-PLS is suitable for testing relations in 
conceptual models and is particularly appealing when  the  sample  size  is  relative 
small (Hair et al., 2012). 
 
Composite reliability is used to assess the reliability of the study, this is based on 
correlations between indicators of a construct to conclude if the indicators are 
sufficiently related to generate consistence scores (Hair et al., 2012). The model 
scores sufficient on composite reliability since all results are above 0,7 (table 6). Two 
composite reliabilities have a value of 1,000; because these are single item 
constructs. 
 
Convergent validity is the amount of variance to which the measure correlates 
positively with the alternative measure to  a  construct  (Fornell,  C.,  Larcker,  1981). 
This study measures convergent validity in the outer model, with the  most  used 
method Average Variance Extracted (AVE). The value of AVE for  each  construct 
should be at least 0,50 (Fornell, C., Larcker, 1981). 
 
Table 6 Composite Reliability 
 
Constructs AVE Composite Reliability 
Dedication of customers and sales 
network 
 
0,515 
 
0,805 
Green activities of organization 0,530 0,769 
Information provision 0,649 0,785 
Recognizing customer values 1,000 1,000 
Support of top management 1,000 1,000 
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AVE is measured for each construct with 0,515 or higher. In other words, each 
construct is explained for more than 50% of the variance of its indicator (Hair et al., 
2012). Discriminant validity is tested to define whether a construct correlates 
negative with other constructs (Fornell, C., Larcker, 1981). This can be used with the 
cross-loadings, the correlation between the indicator and concerned construct should 
be higher than the any other relationship between an indicator and construct. The 
model complies with this criterion, see attachment 8 for the outer loadings values. 
 
 
A second test is done to check the discriminant validity; the Fornell-Larcker criterion 
is used. This test compares the correlation between each construct with the square 
root of the AVE values (Fornell, C., Larcker, 1981). Table 7 shows the correlations 
between the constructs and the squared root of the AVE of each construct. 
 
 
Table 7 Discriminant validity tested with Fornell-Lacker criterion 
 Dedication of 
customers and 
sales network 
Green 
activities of 
organization 
 
Information 
provision 
Recognizing 
customer 
values 
Support of 
top 
management 
Dedication of 
customers and 
sales network 
 
0,717 
    
Green activities 
of supply chain 
 
0,016 
 
0,728    
Information 
provision 
 
0,322 
 
0,310 
 
0,805   
Recognizing 
customer values 
 
0,208 
 
-0,036 
 
0,080 
 
1,000  
Support of top 
management 
 
0,262 
 
-0,044 
 
0,001 
 
-0,111 
 
1,000 
 
Each upper value contains the squared root of AVE, the values below have to be 
lower than that value. Table 7 confirms this, so the correlations are  lower  than 
squared root of AVE. With above criterions, the model is tested positive on reliability 
and validity with above criterions. In next paragraph the structural model is further 
analysed. 
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4.3.4 Empirical validated model 
Collinearity  is  examined  with  Variance  Inflation  Factor  (VIF),  the  conclusion  is  no 
collinearity issues in this study. The outcomes are in the permissible range between 
0.2 and 5 (see attachment 9). In table 8 you will find the path coefficients. 
 
Table 8 Significance Path coefficients 
 
 
Constructs 
Original 
Sample 
Sample 
Mean 
Standard 
Deviation 
 
T Statistics 
 
P Values 
Green activities of 
organization -> 
Information provision 
 
0,310 
 
0,348 
 
0,097 
 
3,194 
 
0,001 
Information provision 
-> Dedication of 
customers and sales 
network 
 
 
0,305 
 
 
0,298 
 
 
0,147 
 
 
2,074 
 
 
0,039 
Recognizing customer 
values -> Dedication of 
customers and sales 
network 
 
 
0,216 
 
 
0,211 
 
 
0,106 
 
 
2,043 
 
 
0,042 
Support of top 
management -> 
Dedication of 
customers and sales 
network 
 
 
0,286 
 
 
0,283 
 
 
0,095 
 
 
2,999 
 
 
0,003 
 
Most path coefficients have low values. The significance of each variable can be 
assessed with the P-value (>,05), and a T-value >1,96. To get these outcomes, the 
bootstrapping method is used with 95 cases and 500 subsamples. Four path 
coefficients have a positive path coefficient and sufficient T-value and P-value. Figure 
4 shows the structural model including all t-values, the significance of the p-values 
and  the  R
2   
values.  The  negative  path  coefficients  are  not  included  in  this  model 
because these negative path coefficients have no added value for the creation of a 
workable model that explains the positive variables and constructs for customer 
involvement in greening the supply chain. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4 Final model including outer-loadings and T-values 
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The R
2  
value explains how much variance in the dependent variable is explained by 
the model (Cohen, 1988). Table 9 shows the R
2 
values. 
 
Table 9 R
2 
values 
 
Constructs R square 
Dedication of customers and 
sales network 
 
0,218 
Information provision 0,096 
 
One construct has a R
2 
value of 0,218, which means that 21,8% of the variance of 
the construct is explained. The second construct has a R
2 
value of 0,096. This 
implicates that about 22% of the variance of customer involvement in greening the 
supply chain is explained. 
 
 
According to Hair, J.F., Hult, G.T.M., Ringle, C.M., and Sarstedt (2015) “The ƒ² effect 
size is a measure of the impact of a specific predictor construct on an endogenous 
construct. In addition to evaluating the size of the R² values of all endogenous 
constructs, the ƒ² effect size can be calculated. The ƒ² effect  size  measures  the 
change in the R² value when a specified exogenous construct is omitted from the 
model.”  Attachment  10  shows  the  outcomes  of  the  f2   effect  size  measures.  All  f2 
results are above zero, this means that there is no negative effect size in the 
measurements. 
 
In addition to the R
2 
and f
2 
value, the Q
2 
value has to be assessed as criterion of 
predictive accuracy of the model. Only variables 4, 8 and 9 have a Q
2 
value lower 
than 0, which indicates a lack of predictive relevance (an omission distance of 7 is 
used). Other variables have a predictive accuracy value. For SEM models, Q² values 
larger than zero for a specific reflective endogenous latent variable indicate the path 
model’s predictive relevance for a particular construct (Hair, J.F., Hult,  G.T.M., 
Ringle, C.M., and Sarstedt, 2015). 
 
4.3.5 Research questions 
With above values, the research questions can be answered. This paragraph is 
answering the three main questions of this research. 
 
Q1. What are the most important key antecedents to customer involvement in 
greening the supply chain? 
 
According to figure 4, the five most important key antecedents can be defined. 
Information provision is like a mediator between Green activities of organization and 
Dedication of customers and sales network. The latter can be assigned as the most 
important key antecedent, due to the fact that the R
2 
value is the highest of all 
antecedents.  This  key  antecedent  is  the  dependent  antecedent  and  contains  four 
indicators; Effective training program schedule for customers, Awareness level of 
customer, Encouragement and support of customers and Motivation by organization 
sales network. In other words, these indicators express the level of customer 
involvement. 
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Q2. With which activities can an organization increase customer involvement in 
greening the supply chain? 
 
To just the influence of the constructs on each other, the t-test (>1,96) and the p-test 
(>0,05) is used to determine the significance of the relations. Table 10 shows the 
results of the tested relations of the constructs. 
 
Table 10 Constructs tested 
 
Construct Effect On construct T Statistics P Values Significance 
Green activities 
of organization 
 
Positive 
Information 
provision 
 
3,194 
 
0,001 
 
Accepted 
 
Support of top 
management 
 
Positive 
Dedication of 
customers and 
sales network 
 
2,999 
 
0,003 
 
Accepted 
 
Information 
provision 
 
Positive 
Dedication of 
customers and 
sales network 
 
2,074 
 
0,039 
 
Accepted 
 
Recognizing 
customer values 
 
Positive 
Dedication of 
customers and 
sales network 
 
2,043 
 
0,042 
 
Accepted 
 
With these results it can be concluded that the constructs Information provision, 
Recognizing customer values and support of top management have a direct positive 
effect on Dedication of customers and sales network. Information provision is very 
important because of the high relation of Green activities of organization on it and it 
has much impact on Dedication of customers sales network. The construct Green 
activities of the organization affect customer involvement indirectly, because this 
improves the information provision to customers. By contrast, two of six relations 
between constructs are not significant. Support of top management has no significant 
effect on Green activities of the organization and on Information provision. 
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5 Conclusions, discussion and recommendations 
 
5.1 Conclusions 
The goal of this research was to investigate the most important antecedents to 
customer involvement in greening the supply chain and to determine the relation 
between these variables to define a workable model. Because it is known that when 
the capacity of involving the customer increases,  organizations  are  capable  to  be 
more effective in greening the supply chain. 
 
This research uses antecedents known from previous research of Kumar  et  al. 
(2013). One variable has been added as a result of broad literature research to 
sustainability in supply chains. Based on this, a new conceptual model has  been 
created. However, according to the quantitative research outcomes and various 
statistic criteria, the model could not be made reliable and valid (AVE and Composite 
reliability). But fortunately with SmartPLS (Ringle, C. M.,  Wende,  S.,  and  Becker, 
2015) some valid and reliable models were created and the best-scoring model was 
selected. Some changes could be made because of the high  correlation  between 
many variables. 
 
In the new conceptual model, five constructs are determined and the relation 
between these constructs has been tested. The results of the ranking of the variables 
can be compared with the research of Kumar et al. (2013): in general, the outcomes 
were the same in both researches; Positive perception about top management 
commitment and openness in policy towards greening, Awareness level of customers 
and Encouragement and support of customers were found to be the most important 
variables in customer involvement. Moreover, the added  variable  Recognizing 
customer values on products or services was also determined as an important 
variable to take into consideration. Yen & Yen (2012) suggested as well that 
customer pressure has a positive impact on greening the supply chain. 
 
The construct Dedication of customers and sales network is the most explanatory 
construct in the model. This construct may be seen as the explanation of the level of 
customer involvement for green concept implementation. The model explains about 
22% of this construct and is high significant. In this research, four variables were 
determined as indicators for the construct Dedication of customers and sales 
network. Three of the four variables were the same  as  the  ‘dependent’  variables 
stated by Kumar et al. (2013). The variable Awareness level of customers appears to 
have the highest correlation with the other investigated variables. Luthra, Kumar & 
Haleem (2011), Sajjad et al. (2015) and Yen & Yen (2012) confirm this: top 
management and organizational encouragement has a positive impact on the 
awareness level of customers in greening the supply chain. 
 
Information provision about green supply chain activities has a high impact on 
Dedication of customers and sales network. The variable IT enablement and effective 
communication is part of the construct Green activities of organization and  has  a 
positive effect on Information provision. Khan et al. (2016) and Luthra et al. (2011) 
also conclude this: information provision, including IT enablement, is essential to 
achieve green concept implementation in supply chains. 
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Summarizing, this research is contributing to science. Previous studies were not able 
to statistically underpin their model for customer involvement in greening the supply 
chain. This study found statistical proof and the conceptual model is feasible.. 
 
5.2 Discussion 
The major aim of involvement of customers in greening the supply chain is to get a 
higher consumption of sustainable products or services, resulting in an increased 
production of sustainable products. Mollenkopf et al. (2013) argue that customer 
pressure is one of the most important drivers for  greening  the  supply  chain.  The 
tested variables in this study are focussed on involvement of customers and 
approximately 22% can be explained in the conceptual model of this study, which 
means a major part cannot be explained. Moreover, some other factors may have an 
impact on the green activities of an organization and should not be ignored. 
 
Gupta & Wang (2012); Luthra et al. (2011); Mollenkopf et al. (2013); Nishat Faisal 
(2010) suggests that government support policies has a positive impact on the 
sustainable supply chain activities of an organization. Moreover, regulations and 
requirements are stated as major drivers for sustainable supply chains (Björklund, 
2011; Min & Galle, 2001; Walker et al., 2008). In addition, social dimensions can also 
have an impact on the complexity of sustainable supply chain management 
(Papadopoulos et al., 2017; Silvestre, 2015) and may also have an impact on 
customer involvement in greening supply chains. Finally, soft aspects of 
management of customer involvement, such as trust and collaboration, can have an 
impact on involvement of the customer involvement (Pansari & Kumar, 2016; Zhu et 
al., 2016). 
 
Besides the factors that have been described above, the product characteristics are 
also important. For example the price; a higher product price is often a result of 
sustainable products. Customers are willing to pay a higher price for sustainable 
products, however at some point there is a trade-off (D’Souza et al., 2007). Prices 
are not irrelevant, but there is a complex interaction of several values that  can 
influence customer involvement (Finch, 2006; Lin & Huang, 2012). So despite the 
higher price of sustainable products, the challenge is to excite the personal interests 
of customers through involvement in greening the supply chain. 
 
The negative path coefficient between Support of top management and Green 
activities of the organization is remarkable, because several studies suggests the 
opposite (Nishat Faisal, 2010; Yen & Yen, 2012). In addition, some study suggests 
that top management can be a driver for sustainable supply chain management but it 
can also grow as a barrier. According to Giunipero et al. (2012), top management is 
stated as an important driver for sustainable supply chain management, but at the 
same time it can also become a barrier if too little support is perceived by employees. 
Sajjad et al. (2015) confirm this: stakeholders’ expectations are stated as drivers for 
organizations to embrace sustainable  supply  chain  management  practices,  but  on 
the other hand, lack of awareness and negative perceptions of stakeholders are seen 
as barriers. In other words, top management support can  change  a  driver  into  a 
barrier if the perceived support from the top management towards the employees is 
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not enough. Finally, it will be decisive if the employee wants to contribute to 
sustainable  practices. 
 
That is why Genovese, Acquaye, Figueroa, & Koh (2015) concluded that top-down 
policies must be aimed to incentive bottom-up activities. It is expected that top-down 
models diffuse down to companies and their operations and supply chains, in 
contrast to bottom-up models that focus on implementing sustainable solutions that 
are encouraged by environmental assessments. 
 
Green activities of the organization does also not contribute directly to Dedication of 
customers and sales network, which implicates that Information provision is needed 
to reach the customer about the Green activities of the focal organization. So it can 
be concluded that Information provision is a mediator within this context. 
 
Meanwhile, Information provision can be marked as an important construct with the 
second highest path coefficient. Without information flows about green activities to 
the customer, the green activities of the organization will not be visible for customers. 
Nass, Van Doorn, Lemon, Mittal, & Nass (2010) also suggest that the degree of 
information provision is important to get dedicated customers. Khan et al. (2016) 
enhanced this with the conclusion that information sharing results in better annual 
profit. Hollebeek, Conduit, & Brodie (2016) suggest customer engagement will be 
expressed in social connections and interactions. All indicators of Dedication of 
customers and sales network are focussed on these aspects. Moreover, it is 
consistent with the suggestion of Hollebeek et al. (2016). 
 
In conclusion, some aspects which may also affect customer involvement can be 
defined; for example product characteristics and more relational governance aspects. 
The model provided in this research, explains about 22% of dedication of customers 
in greening the supply chain. In addition, this paper provides a workable model with 
some variables and constructs which are also confirmed by earlier literature. 
 
5.3 Limitations 
All questions of the questionnaire were answered using a Likert-scale, resulting in 
answers that were more consistent in contrast to respondents that can bring in 
something different. Some respondents have  noticed  the  difference  between  B2B 
and B2C-markets on answering the questions because some variable may be more 
important in B2B and vice versa. This means that the total score of some answers 
may be averaged. It can be discussed if there is really a difference between B2B and 
B2C-markets. 
 
 
The used sample size is relatively small. Moreover,  it approximately complies the 
minimum sample size. Only supply chain professionals have  participated  to  this 
study, with several levels of background. Due to the reaching of professionals in the 
whole country, the outcomes can be generalized for the Dutch context. Because of 
the international trading activities, the results might also be generalized for the EU- 
context. It cannot be guaranteed that the outcomes are valid for other continents as 
well, because there might be a difference in the personal values and interests, which 
is an important aspect to deal with in this context. 
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The pre-test of the questionnaire showed that the questions were  scarcely 
interpretable. But due to just focussing on supply chain professionals, the outcome 
will be reliable. Only professionals with sufficient knowledge on this objective have 
completed this questionnaire. It was hard to reach enough potential participants with 
the correct background. To increase the reliability of the study a larger population is 
recommended. Besides, the data is normally distributed which has a positive effect 
on the reliability of the data. 
 
Despite the limitations of this research, it can be stated to be a valid and reliable 
study. The data complies the minimum criteria on construct validity, as described in 
chapter 4. This research expands the knowledge about dealing with  variables  to 
involve customers in green concept implementations in supply chains. 
 
5.4 Recommendations for practitioners 
The conclusion of this research is a practical model, wherein customer involvement is 
expressed in four antecedents (Effective training program schedule for customers, 
Awareness level of customers, Encouragement and support of customers and 
Motivation by organization sales network). These antecedents are  explained  by 
seven variables, which are divided in four constructs. In other words, customer 
involvement will be visible in the four variables and can be reached by focussing and 
to pay attention to the referred seven variables. 
 
If an organization wants to increase the involvement of the customer during green 
concept implementation, they should be aware of the level of four antecedents in the 
construct Dedication of customers and sales network. The organization can decide to 
set up targets on these aspects in order to control the level of customer involvement. 
Measurement of the four antecedents and if top management and other important 
stakeholders carry out these goals as very important, then customer involvement will 
be impacted positively. In this it is very important that the support  and 
encouragement from the  management side  is sufficient and is  encouraging to the 
employee, otherwise it can become a barrier for employees to contribute to these 
goals. 
 
To work on these targets, the focus of the organization on their own green activities 
and information provision about their green activities to customers is the most 
important. Their green activities must be visible for customers and the information 
provision facilities can be seen as a precondition to achieve customer involvement. 
Without sufficient communication capabilities to the customer, the green activities of 
the organization will not be visible for customers. This means in practice that 
organizations have to be aware of the level of reachability of their customers. For 
example, it is possible that an organization performs many green activities, but that 
the customer is not aware of this. In that specific case, the organization  has  to 
increase their communication capabilities (e.g. better communication systems or 
improved use of their labelling/packaging of products). In this manner, the provided 
model in this research is value adding to practitioners. 
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Another outcome of this research is that recognition of customers’ values is important 
to achieve customer involvement. The provided model  shows  that  exposing 
customers to the green activities of the organization is one side and on the other 
hand Top management commitment and Recognition of customer values are loose 
antecedents. This means the Recognition of customers’ values stands on its own to 
effort customer involvement. So without correct recognition of their values, the 
customer involvement will be impacted negatively. In other words, even if an 
organization scores sufficient on all other antecedents, the customer involvement will 
not be as good as possible. 
 
From a managerial perspective, the objective of this study is to indicate the relative 
importance of variables that have impact on customer involvement. And in particular, 
managers must be aware of the correlations between the variables and the way they 
can control the Dedication of their customers and sales network on customer 
involvement. The recommendations above can be used in this process. 
 
5.5 Recommendations for further research 
This research used a questionnaire based on earlier research of Kumar et al. (2013) 
in order to test several antecedents on customer involvement. Only supply chain 
professionals have participated to this research in order to ensure the reliability of the 
outcomes. It is important to mention that the participants are working in several 
branches, organizations and markets. 
 
Due to resource limits, this research was conducted with participants who are mostly 
focused in Dutch markets.  To make the conceptual model more generalized, it is 
preferable to execute the same research with a more comprehensive sample size 
(also geographically more spread). Besides, this research is done with supply chain 
professionals in several branches; it can also be valuable to execute this research in 
a specific branch or market, that can help to determine which antecedents have the 
most impact on customer involvement in that specific branch or market. Afterwards it 
becomes possible to compare several branches or markets on this topic. 
 
The stated conceptual model explains 22% of the construct Dedication of customers 
and sales network, which means that about 78% is not explained with this research. 
However, the complexity in this model is limited on account of the use of the factor 
analysis for merging the antecedents resulting in fewer constructs. For further 
research it will be essential to seek for other factors that might be relevant. Given the 
findings of this research and the  supplementary  analysis  there  will  follow  a 
suggestion for constructs. 
 
Other aspects can be affecting the green activities of organizations in conjunction 
with the involvement of the customer in this process. Several aspects that may affect 
this are already discussed (in paragraph 5.2), for example: the cost price of a 
sustainable product/service or governance and regulation influences. For further 
understanding future research is needed. Also we suggest to examine the impact of 
social dimensions and soft aspects, because it is thinkable that these aspects also 
influence the level of customer involvement. Besides, we suggest that it might be 
valuable to further evaluate the outcome of this research, in which Top management 
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commitment and support has no positive impact on  Green  activities  of  an 
organization in this context. 
 
The workable model in this research is valuable in existing science due to the lack of 
a previously created workable model in science. Another suggestion for further 
research is to investigate which aspects also  have  an  impact  on  customer 
involvement in greening the supply chain, which is beyond this research. 
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Attachment 1; Sustainable supply chain definitions 
 
 
Author(s) Definition 
Kleindorfer 
et al. (2005) 
Sustainability includes environmental management, closed-loop supply chains 
and a broad perspective on triple-bottom-line thinking that associate profit, 
people and the planet into corporate culture, strategy and operations. 
Gimenez et 
al. (2012) 
Supply chain management is the implementation of companies of plans to 
improve environmental and social issues. This also includes initiatives to 
decrease environmental and social impacts of suppliers’ and customers’ 
processes. 
Carter & 
Rogers 
(2008) 
Carter and Rogers (2008, p. 368) define sustainable supply chain 
management as, “the strategic, transparent integration and achievement of an 
organization’s social, environmental, and economic goals in the systemic 
coordination of key inter-organizational business processes for improving the 
long-term economic performance of the individual company and its supply 
chains”. 
Hutchins  & 
Sutherland 
(2008) 
Sustainability covers the interdependence of ecological, social, and economic 
systems. 
Mihelcic et 
al. (2003) 
Design and execution of human and industrial systems with the goal that there 
are no losses in economic opportunities or no impacts on social and 
environmental future conditions. 
Tseng, Lim, 
& Wong 
(2015) 
Sustainable Supply Chain Management integrates the environmental, social, 
and economic aspects that allow an organization to achieve long-term 
economic viability in supply chain management 
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Attachment 2; Calculation of minimum sample size 
The minimum sample size is mathematically determined with the formula of Israel 
(2013): 
 
 
 
 
 
 
Wherein n stands for sample size, Z
2 
for Z value: in normal distribution tables is 1.96 
for a 95% confidence level, p for variability with p=5 as maximum variability and q 
stands for 1-p. The meaning of e
2 
is the desired level of  precision  (10%).  It  is 
assumed that there is a large population, but it was not known what the variability in 
the proportion will adopt the practice. That is the reason to take the ‘worst case’, so a 
variability of p=5. The sample size is calculated on 96 (1.96
2 
x 0.5(1-0.5) / 0.1
2 
= 
96.04). 
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Attachment 3; Questionnaire 
 
43  
 
44  
 
45  
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Attachment 4; Geographic spread of participants 
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Attachment 5; Checking on missing values and outliers 
Missing values 
 
Statistics 
Variables 1; Green 
labeling and 
use of green 
packing 
material 
2; 
Effective 
training 
program 
schedule 
3; Positive 
perception 
about top 
management 
commitment 
4; 
Environment- 
friendly 
distribution 
5; 
Awareness 
level of 
customers 
6; Encourage- 
ment and 
support of 
customers 
N Valid 95 95 95 95 95 95 
Missing 0 0 0 0 0 0 
 
 
 
Statistics 
Variables 7; Motivation 
by 
organization 
sales 
network 
8; Effective 
advertisement 
and marketing 
campaign 
towards green 
efforts of 
organization 
9; IT 
enablement 
and effective 
communicatio 
n 
10; Recycling 
and reuse 
efforts of 
organization 
11; 
Recognizing 
customers’ 
values on your 
products or 
services 
N Valid 95 95 95 95 95 
Missing 0 0 0 0 0 
 
Outliers 
 
Variables Cases 
Valid Missing Total 
N Percent N Percent N Percent 
1; Green labeling and use of green packing 
material 
95 100,0% 0 0,0% 95 100,0% 
2; Effective training program schedule for 
customers 
95 100,0% 0 0,0% 95 100,0% 
3; Positive perception about top management 
commitment and openness in policy towards 
greening 
95 100,0% 0 0,0% 95 100,0% 
4; Environment-friendly distribution 95 100,0% 0 0,0% 95 100,0% 
5; Awareness level of customers 95 100,0% 0 0,0% 95 100,0% 
6; Encouragement and support of customers 95 100,0% 0 0,0% 95 100,0% 
7; Motivation by organization sales network 95 100,0% 0 0,0% 95 100,0% 
8; Effective advertisement and marketing 
campaign towards green efforts of 
organization 
95 100,0% 0 0,0% 95 100,0% 
9; IT enablement and effective communication 95 100,0% 0 0,0% 95 100,0% 
10; Recycling and reuse efforts of organization 95 100,0% 0 0,0% 95 100,0% 
11; Recognizing customers’ values on your 
products or services 
95 100,0% 0 0,0% 95 100,0% 
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Descriptives 
Variables Statistic Std. 
Error 
1; Green labeling and 
use of green packing 
material 
Mean 3,44 ,094 
95% Confidence 
Interval for Mean 
Lower Bound 3,25  
Upper Bound 3,63  
5% Trimmed Mean 3,45  
Median 4,00  
Variance ,845  
Std. Deviation ,919  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -,414 ,247 
Kurtosis -,534 ,490 
2; Effective training 
program schedule for 
customers 
Mean 3,65 ,108 
95% Confidence 
Interval for Mean 
Lower Bound 3,44  
Upper Bound 3,87  
5% Trimmed Mean 3,73  
Median 4,00  
Variance 1,101  
Std. Deviation 1,050  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -,781 ,247 
Kurtosis ,334 ,490 
3; Positive perception 
about top management 
commitment and 
openness in policy 
towards greening 
Mean 4,28 ,083 
95% Confidence 
Interval for Mean 
Lower Bound 4,12  
Upper Bound 4,45  
5% Trimmed Mean 4,35  
Median 4,00  
Variance ,652  
Std. Deviation ,808  
Minimum 2  
Maximum 5  
Range 3  
Interquartile Range 1  
Skewness -,938 ,247 
Kurtosis ,268 ,490 
4;  Environment-friendly 
distribution 
Mean 3,32 ,105 
95% Confidence 
Interval for Mean 
Lower Bound 3,11  
Upper Bound 3,52  
5% Trimmed Mean 3,32  
Median 3,00  
Variance 1,048  
Std. Deviation 1,024  
Minimum 1  
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 Maximum 5  
Range 4  
Interquartile Range 2  
Skewness -,125 ,247 
Kurtosis -,831 ,490 
5; Awareness level of 
customers 
Mean 3,98 ,101 
95% Confidence 
Interval for Mean 
Lower Bound 3,78  
Upper Bound 4,18  
5% Trimmed Mean 4,04  
Median 4,00  
Variance ,978  
Std. Deviation ,989  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 2  
Skewness -,833 ,247 
Kurtosis ,048 ,490 
6; Encouragement and 
support of customers 
Mean 3,84 ,100 
95% Confidence 
Interval for Mean 
Lower Bound 3,64  
Upper Bound 4,04  
5% Trimmed Mean 3,89  
Median 4,00  
Variance ,943  
Std. Deviation ,971  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 2  
Skewness -,530 ,247 
Kurtosis -,324 ,490 
7; Motivation by 
organization sales 
network 
Mean 3,61 ,095 
95% Confidence 
Interval for Mean 
Lower Bound 3,42  
Upper Bound 3,80  
5% Trimmed Mean 3,63  
Median 4,00  
Variance ,857  
Std. Deviation ,926  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -,373 ,247 
Kurtosis -,305 ,490 
8; Effective 
advertisement and 
marketing campaign 
towards green efforts 
of organization 
Mean 3,43 ,100 
95% Confidence 
Interval for Mean 
Lower Bound 3,23  
Upper Bound 3,63  
5% Trimmed Mean 3,47  
Median 4,00  
Variance ,950  
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 Std. Deviation ,975  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -,543 ,247 
Kurtosis ,065 ,490 
9; IT enablement and 
effective 
communication 
Mean 3,15 ,092 
95% Confidence 
Interval for Mean 
Lower Bound 2,96  
Upper Bound 3,33  
5% Trimmed Mean 3,14  
Median 3,00  
Variance ,808  
Std. Deviation ,899  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -,118 ,247 
Kurtosis -,167 ,490 
10; Recycling and 
reuse efforts of 
organization 
Mean 3,61 ,094 
95% Confidence 
Interval for Mean 
Lower Bound 3,42  
Upper Bound 3,80  
5% Trimmed Mean 3,63  
Median 4,00  
Variance ,836  
Std. Deviation ,914  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -,420 ,247 
Kurtosis -,223 ,490 
11; Recognizing 
customers’ values on 
your products or 
services 
Mean 3,77 ,094 
95% Confidence 
Interval for Mean 
Lower Bound 3,58  
Upper Bound 3,96  
5% Trimmed Mean 3,80  
Median 4,00  
Variance ,839  
Std. Deviation ,916  
Minimum 2  
Maximum 5  
Range 3  
Interquartile Range 1  
Skewness -,367 ,247 
Kurtosis -,616 ,490 
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Extreme Values 
Variables Case 
Number 
Value 
1; Green labeling and 
use of green packing 
material 
Highest 1 2 5 
2 14 5 
3 23 5 
4 53 5 
5 56 5
a 
Lowest 1 49 1 
2 92 2 
3 81 2 
4 72 2 
5 64 2
b 
2; Effective training 
program schedule for 
customers 
Highest 1 3 5 
2 7 5 
3 13 5 
4 14 5 
5 17 5
a 
Lowest 1 82 1 
2 80 1 
3 72 1 
4 33 1 
5 8 1 
3; Positive perception 
about top management 
commitment and 
openness in policy 
towards greening 
Highest 1 4 5 
2 5 5 
3 6 5 
4 9 5 
5 10 5
a 
Lowest 1 86 2 
2 38 2 
3 34 2 
4 87 3 
5 77 3
c 
4;  Environment-friendly 
distribution 
Highest 1 13 5 
2 24 5 
3 26 5 
4 28 5 
5 47 5
a 
Lowest 1 46 1 
2 39 1 
3 95 2 
4 92 2 
5 89 2
b 
5; Awareness level of 
customers 
Highest 1 1 5 
2 2 5 
3 5 5 
4 7 5 
5 8 5
a 
Lowest 1 82 1 
2 89 2 
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  3 74 2 
4 73 2 
5 62 2
b 
6; Encouragement and 
support of customers 
Highest 1 1 5 
2 3 5 
3 4 5 
4 5 5 
5 7 5
a 
Lowest 1 82 1 
2 88 2 
3 80 2 
4 55 2 
5 41 2
b 
7; Motivation by 
organization sales 
network 
Highest 1 3 5 
2 14 5 
3 18 5 
4 26 5 
5 30 5
a 
Lowest 1 82 1 
2 89 2 
3 88 2 
4 83 2 
5 78 
2
b 
8; Effective 
advertisement and 
marketing campaign 
towards green efforts 
of organization 
Highest 1 10 5 
2 13 5 
3 15 5 
4 20 5 
5 29 5
a 
Lowest 1 82 1 
2 45 1 
3 34 1 
4 12 1 
5 88 2
b 
9; IT enablement and 
effective 
communication 
Highest 1 14 5 
2 35 5 
3 54 5 
4 76 5 
5 84 5 
Lowest 1 82 1 
2 48 1 
3 8 1 
4 91 2 
5 81 2
b 
10; Recycling and 
reuse efforts of 
organization 
Highest 1 14 5 
2 26 5 
3 27 5 
4 38 5 
5 41 5
a 
Lowest 1 8 1 
2 81 2 
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  3 79 2 
4 70 2 
5 62 2
b 
11; Recognizing 
customers’ values on 
your products or 
services 
Highest 1 2 5 
2 5 5 
3 8 5 
4 16 5 
5 19 5
a 
Lowest 1 83 2 
2 82 2 
3 79 2 
4 72 2 
5 69 2
b 
a. Only a partial list of cases with the value 5 are showed in the table of upper extremes. 
b. Only a partial list of cases with the value 2 are showed in the table of lower extremes. 
c. Only a partial list of cases with the value 3 are showed in the table of lower extremes. 
 
Variable 1; Green labeling and use of green packing material 
 
Variable 2; Effective training program schedule for customers 
 
 
 
 
 
 
 
 
 
 
 
 
Variable 3; Positive perception about top management commitment and 
openness in policy towards greening 
 
 
 
 
 
 
 
 
 
 
 
Variable 4; Environment-friendly distribution 
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Variable 5; Awareness level of customers 
 
Variable 6; Encouragement and support of customers 
 
Variable 7; Motivation by organization sales network 
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Variable 8; Effective advertisement and marketing campaign towards 
green efforts of organization 
 
 
 
 
 
 
 
 
 
 
 
 
 
Variable 9; IT enablement and effective communication 
 
Variable 10; Recycling and reuse efforts of organization 
 
Variable 11; Recognizing customers’ values on your products or 
services 
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Attachment 6; One-Sample Test 
 
Variables Test Value = 0 
t df Sig. 
(2- 
tailed) 
Mean 
Difference 
95% Confidence Interval 
of the Difference 
Lower Upper 
1; Green labeling and use of 
green packing material 
36,497 94 ,000 3,442 3,25 3,63 
2; Effective training program 
schedule for customers 
33,922 94 ,000 3,653 3,44 3,87 
3; Positive perception about 
top management commitment 
and openness in policy 
towards greening 
51,698 94 ,000 4,284 4,12 4,45 
4;  Environment-friendly 
distribution 
31,567 94 ,000 3,316 3,11 3,52 
5; Awareness level of 
customers 
39,210 94 ,000 3,979 3,78 4,18 
6; Encouragement and 
support of customers 
38,566 94 ,000 3,842 3,64 4,04 
7; Motivation by organization 
sales network 
38,006 94 ,000 3,611 3,42 3,80 
8; Effective advertisement and 
marketing campaign towards 
green efforts of organization 
34,315 94 ,000 3,432 3,23 3,63 
9; IT enablement and effective 
communication 
34,131 94 ,000 3,147 2,96 3,33 
10; Recycling and reuse 
efforts of organization 
38,487 94 ,000 3,611 3,42 3,80 
11; Recognizing customers’ 
values on your products or 
services 
40,090 94 ,000 3,768 3,58 3,96 
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Attachment 7; Factor Analysis 
 
Correlation X1; X2; X3; X4; X5; X6; X7; X8; X9; X10; X11; 
X1; 1,00 ,073 -,099 ,268 ,139 -,040 ,054 ,307 ,268 ,207 ,098 
X2; ,073 1,00 ,080 -,075 ,270 ,342 ,297 ,148 ,089 ,124 ,081 
X3; -,099 ,080 1,00 ,006 ,247 ,248 ,121 ,072 ,044 -,194 -,111 
X4; ,268 -,075 ,006 1,00 -,035 -,067 ,154 ,054 ,330 ,212 -,125 
X5; ,139 ,270 ,247 -,035 1,00 ,517 ,351 ,407 -,068 -,044 ,171 
X6; -,040 ,342 ,248 -,067 ,517 1,00 ,380 ,253 ,003 -,106 ,162 
X7; ,054 ,297 ,121 ,154 ,351 ,380 1,00 ,224 ,172 ,108 ,168 
X8; ,307 ,148 ,072 ,054 ,407 ,253 ,224 1,00 ,218 ,107 ,042 
X9; ,268 ,089 ,044 ,330 -,068 ,003 ,172 ,218 1,00 ,355 -,036 
X10; ,207 ,124 -,194 ,212 -,044 -,106 ,108 ,107 ,355 1,00 ,082 
X11; ,098 ,081 -,111 -,125 ,171 ,162 ,168 ,042 -,036 ,082 1,00 
 
KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 
,668 
Bartlett's Test of 
Sphericity 
Approx. Chi-Square 165,465 
df 55 
Sig. ,000 
 
Communalities 
Variables Initial Extraction 
1; Green labeling and use of green packing material 1,000 ,679 
2; Effective training program schedule for customers 1,000 ,504 
3; Positive perception about top management commitment and 
openness in policy towards greening 
1,000 ,617 
4; Environment-friendly distribution 1,000 ,544 
5; Awareness level of customers 1,000 ,701 
6; Encouragement and support of customers 1,000 ,649 
7; Motivation by organization sales network 1,000 ,565 
8; Effective advertisement and marketing campaign towards green 
efforts of organization 
1,000 ,645 
9; IT enablement and effective communication 1,000 ,614 
10; Recycling and reuse efforts of organization 1,000 ,614 
11; Recognizing customers’ values on your products or services 1,000 ,579 
 
Extraction Method: Principal Component Analysis. 
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Total Variance Explained 
Com- 
ponent 
Initial Eigenvalues Extraction Sums of Squared 
Loadings 
Rotation 
Sums of 
Squared 
Loadings 
Total % of 
Variance 
Cumulative 
% 
Total % of 
Variance 
Cumulative 
% 
Total 
1 2,51 
6 
22,877  22,877  2,516 22,877 22,877 2,106 
 
2 1,92 
9 
17,539 40,416 1,929 17,539 40,416 1,803 
3 1,23 
6 
11,238 51,654 1,236 11,238 51,654 1,511 
4 1,02 
8 
9,346 61,000 1,028 9,346 61,000 1,289 
5 ,865 7,863 68,863     
6 ,745 6,768 75,631     
7 ,698 6,342 81,973     
8 ,609 5,538 87,511     
9 ,537 4,878 92,389     
10 ,457 4,153 96,542     
11 ,380 3,458 100,000     
 
Total Variance Explained 
Com- 
ponent 
Rotation Sums of Squared Loadings 
% of Variance Cumulative % 
1 19,150 19,150 
2 16,392 35,542 
3 13,737 49,279 
4 11,721 61,000 
5   
6   
7   
8   
9   
10   
11   
 
Extraction Method: Principal Component Analysis. 
 
 
 
59  
 
Component Matrix
a
 
Variables Component 
1 2 3 4 
5; Awareness level of customers ,734 -,300   
6; Encouragement and support of customers ,691 -,399   
7; Motivation by organization sales network ,664   ,352 
8; Effective advertisement and marketing campaign towards 
green efforts of organization 
,608   -,496 
2; Effective training program schedule for customers ,545   ,414 
9; IT enablement and effective communication  ,660   
10; Recycling and reuse efforts of organization  ,643  ,312 
4; Environment-friendly distribution  ,609 ,389  
1; Green labeling and use of green packing material ,320 ,555  -,507 
11; Recognizing customers’ values on your products or 
services 
  -,708  
3; Positive perception about top management commitment 
and openness in policy towards greening 
 -,331 ,649  
 
Extraction Method: Principal Component Analysis.
a
 
a. 4 components extracted. 
 
Rotated Component Matrix
a
 
Variables Component 
1 2 3 4 
6; Encouragement and support of customers ,732    
Variable 7; Motivation by organization sales network ,710    
2; Effective training program schedule for customers ,690    
9; IT enablement and effective communication  ,766   
4; Environment-friendly distribution  ,688   
10; Recycling and reuse efforts of organization  ,635  ,442 
8; Effective advertisement and marketing campaign towards 
green efforts of organization 
  ,769  
1; Green labeling and use of green packing material  ,357 ,695  
5; Awareness level of customers ,563  ,563  
3; Positive perception about top management commitment 
and openness in policy towards greening 
   -,722 
11; Recognizing customers’ values on your products or 
services 
   ,647 
 
Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization.
a
 
a. Rotation converged in 7 iterations. 
 
Component Transformation Matrix 
Component 1 2 3 4 
1 ,816 ,174 ,550 -,038 
2 -,307 ,891 ,193 ,273 
3 -,097 ,262 -,005 -,960 
4 ,480 ,327 -,813 ,045 
 
Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization. 
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Attachment 8; Discriminant Validity 
Cross Loadings 
 
 Dedication of 
customers and 
sales network 
Green 
activities of 
organization 
 
Information 
provision 
Recognizing 
customer 
values 
Support of 
top 
management 
X10; 
Environment- 
friendly 
distribution 
 
 
-0,003 
 
 
0,667 
 
 
0,183 
 
 
0,082 
 
 
-0,194 
X11; 
Recognizing 
customers’ 
values on your 
products or 
services 
 
 
 
0,208 
 
 
 
-0,036 
 
 
 
0,080 
 
 
 
1,000 
 
 
 
-0,111 
X1; Green 
labelling and use 
of green packing 
material 
 
 
0,086 
 
 
0,337 
 
 
0,733 
 
 
0,098 
 
 
-0,099 
X2; Effective 
training program 
schedule for 
customers 
 
 
0,538 
 
 
0,073 
 
 
0,143 
 
 
0,081 
 
 
0,080 
X3; Positive 
perception about 
top management 
 
0,262 
 
-0,044 
 
0,001 
 
-0,111 
 
1,000 
X4; Recycling 
and reuse efforts 
of organization 
 
-0,010 
 
0,641 
 
0,176 
 
-0,125 
 
0,006 
X5; Awareness 
level of 
customers 
 
0,841 
 
-0,071 
 
0,362 
 
0,171 
 
0,247 
X6; 
Encouragement 
and support of 
customers 
 
 
0,789 
 
 
-0,063 
 
 
0,160 
 
 
0,162 
 
 
0,248 
X7; Motivation 
by organization 
sales network 
 
0,663 
 
0,200 
 
0,188 
 
0,168 
 
0,121 
X8; Effective 
advertisement 
and marketing 
campaign 
 
 
0,388 
 
 
0,191 
 
 
0,873 
 
 
0,042 
 
 
0,072 
X9; IT 
enablement and 
effective 
communication 
 
 
0,035 
 
 
0,857 
 
 
0,293 
 
 
-0,036 
 
 
0,044 
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Attachment 9; VIF values 
Inner VIF Values 
 
 Dedication of 
customers and 
sales network 
Green 
activities of 
organization 
 
Information 
provision 
Recognizing 
customer 
values 
Support of 
top 
management 
Dedication of 
customers and 
sales network 
     
Green activities of 
organization 
  
 
1,000   
Information 
provision 
 
1.007     
Recognizing 
customer values 
 
1,019     
Support of top 
management 
 
1,013     
 
 
Outer VIF Values 
 
 VIF 
X1; Green labelling and use of green 
packing material 
 
1,104 
X2; Effective training program schedule 
for customers 
 
1,184 
X3; Positive perception about top 
management 
 
1,000 
X4; Recycling and reuse efforts of 
organization 
 
1,136 
X5; Awareness level of customers 1,428 
X6; Encouragement and support of 
customers 
 
1,516 
X7; Motivation by organization sales 
network 
 
1,254 
X8; Effective advertisement and marketing 
campaign 
 
1,104 
X9; IT enablement and effective 
communication 
 
1,241 
X10; Environment-friendly distribution 1,158 
X11; Recognizing customers’ values on 
your products or services 
 
1,000 
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Attachment 10; f2 & Q2 values 
f2 
 Dedication of 
customers and 
sales network 
Green activities of 
organization 
Information 
provision 
Dedication of customers 
and sales network 
   
Green activities of 
organization 
  0,106 
Information  provision 0,118   
Recognizing  customer 
values 
0,058   
Support of top 
management 
0,103   
 
Q2 
  SSO 
 
SSE 
Qï¿½ (=1- 
SSE/SSO) 
X1; Green labelling and use of green packing 
material 
 
95,000 
 
89,399 
 
0,059 
X2; Effective training program schedule for 
customers 
 
95,000 
 
94,668 
 
0,003 
X3; Positive perception about top management 95,000 95,000  
X4; Recycling and reuse efforts of 
organization 
 
95,000 
 
95,000  
X5; Awareness level of customers 95,000 77,911 0,180 
X6; Encouragement and support of customers 95,000 86,734 0,087 
X7; Motivation by organization sales network 95,000 91,403 0,038 
X8; Effective advertisement and marketing 
campaign 
 
95,000 
 
98,392 
 
-0,004 
X9; IT enablement and effective 
communication 
 
95,000 
 
95,000 
 
X10; Environment-friendly distribution 95,000 95,000  
X11; Recognizing customers’ values on your 
products or services 
 
95,000 
 
95,000 
 
 
